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(b) m2<D*7*y v £Lx, m i y<d 3 ' m<v&&fflffl&mntfi~e$> *) > * 

[Iff^^ 3 1 

^«©16SrDNA»»©«3fe****ttfc U 1 CBt©^? 4 ^ - -Ci*16SrDNA 

IW*^ 6 ] 

^^tS7'Jt^^aAf7^ • Tv Kf^ b nMB^*oT, M 
T U -»M ^ nAf 7X • T v K-r V* b U ^W©16SrMtt3t^«>4*36***«Wi: t, 
3 KIB*W>:/? t?^16SrDNASfe?-0#5e^^*^»^> LAMPfeU 

7">Kf V^b'J ^"fi^^ai^^o 

Tv Kf h U ^(Dtfi&Jj&o 
[if 9 ] 

[tt^^ 10] 
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fc-T£, TVt'f ^n^7^JSBOlHS0^feo 

UK-fa 7'JtOn;tf7^ • 7"> KfW h V «>W8ll;fr£o 

[ S jt"*fc3-K 12] 

• Tv KfW h U *m<ai6SrDNA«{£^#£«£«£^ - 
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#02 0 0 3 -3 4 9 7 7 2 5> : 1/ 

[0 0 0 1] 

#^§8^ T 'J 9 ( Alicvclobacillus ) WM. & L < l£T V ? 

• 7*> Kf HJ * ( Al icvclobacillus acidoterrestris) 11 ^eSrDNAjtfc 1 ?- 

h&fctftcr V ■fr'f • T-> KfW h V J*HG916SrDNA 

y h **m&&=?mW& OBIT, LAMPfehv^) Kttffl-*-*, 7';tOn;tf7Xlf 

— tmRsaw : 

[0 0 0 2] 
[0 0 0 3] 

^if 1) ^Semi^J&» 2) *tf^ffittMLfcLT*#**L-CV****, 

KttJfl -r * k a rasa** * o 

[0 0 0 4] , _ 

—mft<oMfamx j &vt&tfb^>< ztfrh, ztibo&vtofrx, mzmm-t&z tarn 

LV> (##ifcfcgt3) o 
[0 0 0 5] 

-e-i-c. m^mmm^m^m^tzm^m^^fix^fzo pcr&£jiwc 

MHWOKU *»« s **4) , RAPD^Srfflv^^fe (#4W£tt5) , 16SrDNAIB 
90©Jlstt»cJ:&*t6 (##Sf:£$fc6) ttit©*^*, 

[#^tU BBRWIt^BJWO 01/68914^>7^y h 

[##irJ:in] G.Deinhard et al.. System. Appl. Microbiol., 10, 47-53, 1987 
I0t&$fjcffl.2] B.Hippchen et al., Arch. Microbiol., 129, 53-55, 1981 
[3?WftXfR3] &M. J. Antibact. Antifung. Agents., 28(8), 499-508, 2000 
[^#lf:$C®U] K.Yamazaki et al., Lett. Appl. Microbiol., 23. 350-354, 1996 
l^mffJCffilS] K.Yamazaki et al., Biosci. Biotech. Biochem. , 61(6). 1016-10 
18 1997 

m&mcMe) K.Goto et al., J. Gen. Appl. Microbiol., 48, 243-250, 2002 
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op-mediated isothermal amplification (LAMP) * (BMtt&HIO 00/28082^7 



-[ 0 0 0 9~]- 



LAMPS «t SUM! 3*. RUMMfc©** - ^ £#H5:£T^ 7 

i^iwfcti, TK*> (1) ~<13) ™ 

>fY-t? hisi^tteSrfflv^. 7'JtOnAf7^ * L < I4TU *n 

^7t^4-?-^^a?t#I^'bM^$tL^^6<J^^m^i^?|J 5 Sriiteb^ 

(a) ^l<D-b^>hi:U, 7'Jt-f ? u A^9*^m^l6SrDNASfc^K7--;V L 

(b) §2WW>hi Lt, »l©4r^>b©3' 1fflO«»Ky!l^ffl»a<J-C* «5 . * 
1 <7>fe b 5 ' iH & ^&@H^iJ 

( 3 ) 5-8 -C*S*t*«»SWI*e» & 'J^ntfh-b^ fefcO , 

7iJtOn^f-?^ • TV Kf^ h y^TOffiffl-7 p 7-fv-fey bo 

(4) I2?iJ#-^9~l 3«**t**mB9!I*fe***y = f ^^ l/ * f " K,fe!i ' 
Vvt^DAf?; • TV Kf V* b V;*W^6SrDNA«<£^0#£i»£W^ 

* ' 7V Kf^ > ■J7fttHffl7 , 7'fv-%? bo 

(5) WM» TV -9" >f ^n^5^JR«W«m^rft"C*or, ®T_V 1M 9 o 
/t^^^JR«0168rl»tta»0»ft***»ttkt, ±IB (1) ^^ST^lIl* 
*16SrDNA«e?-Ofl*3g«**a^WK- LAMPS: J: 0*113*. «*<M»«>*N&*« 

(6) ^^^^7'^^ ^n/t^-9^JKWO*W**-C*o^> »7j;*>f^n 

(7) tt#+K^-T4 7 , J-9-'f *n/^5* • 7*/Kf U^bnl©**^* 9 
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X mTWJ 9 * • TvK-rV* MJ*m<016SrDNAflHS^*>#£«***«> 

fcL ±IB (3) C|B«t0^9W , ^-*y b^*16Sr0NAa^©*S6***aitRW^ L 

(8) «#tlc1S*t*7yt'f^n/tf97 • Tv Kf^ h 'J^ITOMT^o 
t L ±SB ( 4 ) KiBffcO 7'7-fv--feyh TlSEieSrDNAat^f-^^SfelH* & k ^ l 

(I) \z%m,v>-7<7 4-?- i km^x, LAMMS J: *frv*, 7'JtOn^f7 
X*W©16SrDNAae^-©»3fe*««:*«**, - * - * *^ 

(10) ;&#£*Wg«U Wat^ibDNA|W*»t, fDNA^-CWLt, ±SB 

(II) ;&#£i£0ig*U ffiK«fr&DNASfcR-*#*U *DNA«»i:WLt, JibB 

(3) ^fem^T^ v-fey btffiV>"C, LAMPftfcJ: ») *liKJtS*ffv^ 

. T ~> KfV^ hi;^m^l6SrDNAsl<5 : f-^#^^*ii1 1 I^^> 

(12) fc#*r*1W&«U ffiai*6DNAtt»t*»U KEDNAttft^lT, ±B 

(4) l'lB«W7 p 9'f^--fcy b£fflv>T, LAMPfticJ: OittWRJS*^^ 7'JtOn 

. T . >K ^v^h 1 j^«<7>16SrDNAaW^#^ll^ : S:ii | I I S^^ iOJiWM 

(13) ±IB (1) ~ (4) ©v*-f*L5&»lofcIBft0? , 9>f •?-Ztzte7?<i fey K 
$IM&SDNA#'J^7-fe\ dNTPs, RJS«««t*^*< i-firtf£fc*««fc-*-*. TV 
f^^n^f7XJ|fiL<li7';t'f^n^f7^-7v'Kf^bU *TOtffiffl * ? 

JifBtiVl) ~ (4) ^S^7 P 7^-7-t/;li7"7'f-7-fey >^LAMPSi:fit 
TU*>f ^o^9^*W©16SrDHAatfis : f'0#5e**tT--A'-r*o ^nSrLAM 

7Vt^n^7^lWffitiSo ±IBL*: (3) (4) *>* 7 

-fe y h t±, 9 ■ 7 v Kr V* h V (16SrDNA3tfc^0 fcWmM 

T?*4©-e" 7 , Jt^^nAf7^If«4 , t% 7'Jt^^^7^-7->b'rV^b 

^L/;iI^SLtDNA^^U CODNAWH:±Elfc (D ~ (4) 
^^^^-SfcliT^v-fey h*ftffl«*> H#lcJi(I**tfcDNAii«* 

i<0J:?i:U, 7')tOoAf7^I^L<li7'Jt^^D 

[0 0 13] 
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(#*L<»±, 7'Jt^DAf7X-7">Kf^bnf) £>16SrDNAitfc 
* £ * & ft * 7Vt^D ? * J T 



tTO&«U 3^^ No.535, 4-12, 2003) fcftoT, tMMft#*rJ« >7? > 7 * )V? — c 

^ : 0.2%. : 0.1%, TO^f-* > : 0.2%. «tc : 1.5%, pH 

4 0) Cfl, 45*C-C3~5 B IHafClfciK^t, («5£fcl8 

i;*M*n^*-?* • 7~> Kf h y ^li?$)l.^^^ttv^o 

■C 3 - 5 B ***M9G*%**K** U?6 3 ~5 HW* 

h y * t^tr nr*tt#* «j > ^nw^^w • mmman*. t ft a * > * &\ 

Rfettftv* 0 *«■ («») > 2^ 

jsv^T 7'Jt^^n;^7^ • 7vKfl/X h 'J^Ii:^I^7 l Jt^^DAf 7^ 

JMJfckaiLT, *BJi-*i2:*«fK»-r»^1>***». Httttfc*ttMM>**«>ft*"* 
W^^7'Jt^n^f^IffeL<(i7'Jt^°^^-7>'Kr^ 

[0 0 2 0] 
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o>t\ V- 4 AMM*> 16SrDNAJ6^ & 7 s 9 'f ^ - ^ *<om 

-©SIX*!)** h (FIP, F3, BIP, B3) tLX. Kttt*. **"*"*» e t2??? 

IfrDNA^/ft^fi: ffl V> T ^ifeT- $ & 0 
[0 0 2 2] 

<D#^k^ (141bp) ***»KiMn>rtt4r9>f^— 16SrDNA«{S^*><£ 
8&R7(] *IB?!J^O@5^l#-^14H75-f o 
[0 0 2 3] 

J^p^PJp — — — ~— 

5' -TTGGGTTTCCTTCGGCACTGAGATACCCTGGTAGTCCACG-3' (@S^J#^ 1 ) 
Al-BIP 

5* -ATMGCACrCCGCCrcGGGAGCCCCCGTCAATTCCTTTG-3 ' (I2?!]#^2) 
A1-F3 

5' -GTGGGGAGCAAACAGGATT-3 ' (@B?iJ#-^ 3 ) 
A1-B3 

5' -ACATGCTCCACTGCTTGTG-3' 4 ) 

h k It, «iL»rFIB02tt©^9>f^— fey > (Alaf/^-fv—fey K rA_la 

^TiOieSrDNAjWSnFOil*^* (139bp& L < (il46bp) fciMtfiriB-e****, «W>TV 

[0 0 2 4] 

Alat-FIP 

5' -ACMGGAGCTTTCCACTCTCCAAGAAGGCCTTCGGGTTGT-3 ' (SEW* 5) 
Alat-BIP 

5' -TGAGACGGTACCGAGTGAGGAC{JCTTGCCCCCTACGTATT-3' (fE?0#-t 6 ) 
Alat-F3 

5' -CAAGCCTGACGGAGCAA-3 ' (SB^J#"^7) 
Alat-B3 

5' -CCCAGTGATTCCGGACAA-3 ' (K9!l#-f-8) 
rAlat-FIP 

5* -MCACMGTAGATGCCTACCCGCMT(nXX)CTTTCAGACTGGA-3 ' (BB?!!#-*9) 

rAlat-BIP , rtatai . 

5' -TTGAMGATGCMCTGCATCGCTCCGTTACCTCACCAACTAGC-3 ' (IE?!)#^10) 
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rAlat-F3 

5' -CGGACGGGTGAGTAACACG-3 ' (S2^J#-tll) 



rAlat-B3 

5' -TACGCATCGTCGCCTTGG-3* (§B^J##12) 



rAlat-LoopF 

5' -ATTAGCACCCGTTTCCGAGT-3 ' (SS^J#-^13) 
yftfflV^ LAMPifcfcfl&V^ (aflT60-65lC^15fl— 1«fW) fcfir-So 



RJi6«toe»^J:4a*W« (SB&*Mfr#H WO 01/83817*'* > V V y Y) *s * 2) Sfcft 



[0 0 2 6] 

(fdfeM 1 ) RftlTfi*fe<P 16SrDNAa^?-Oii1'B 

TUiM *n JRBJ§y 9 >fv~ fey h [Al"/9 v~te y h : Al-FIP (E*!)** 
1) , Al-BIP (@S^iJ##2) , A1-F3 (E^J#-f-3) > AI-B3 (@fi?0#^4) ] 14. 16SrDN 
Ajl^o— »141bp**IM8-t4o 7'Jt^*n;<f9^ • 7'>Kr^ b'Uf ffi^'f 
v-fey h 1 [Alat^9-f v-fey b :Alat-FIP (E?!l«H§-5) > Alat-BIP (@2?iJ#-^6 
) > Alat-F3 (@S^iJ#-^7) „ Alat-B3 GEM***) ] {4. 16SrDNA«^^-«1391»p* 
mn-t*o tit. 7V*H9*W9* • Tv KfV^ h nfi^^fv-t7 b 2 [ 
rAlatT^^-fey t* : rAlat-FIP (SB^J#-^9) , rAlat-BIP (iS^iJ#-tl0) , rAlat-F 
3 (HB9!I#-^11) . rAlat-B3 (ie^J#-^12) , rAlat-LoopF (@B^J#-^13) ] tt, 16SrDNA 

mtt^-wuGbvZVim-fZo zivh<D-7u fey n:i*7n'f^n/tf7^ 

jll^ 7';t^f^a;\*f77 • 7->Kf ^ h V *B©16SrDNAjt<j?T-«>iilHN 23 J: OSS 
[0 0 2 7] 

fus^yxmmit, YSGSfc^&tfl :0.2%> y*;V3-* : 0. 1%, 

WMlt^ >7" >:0.2X, *5*:i.5%, PH4.0) tffifL, 45t;T?\ 2~5BF«B*£«& 

) fcttWU 37t:T% 2~5BM^ff^ ttlfcfcttLfco DNAfflffi&PrepMan 
Ultra (T^9>f K • A/f tv^f Aftl) £fflV>T®#J&»fc$V ADNAfcttlffl Lfco 
[0 0 2 8] 

(LAMPi*»cJ:*51CTJ««) 
LAMP& J: * afS^itfll }4Loopamp DNA49«B3^II * y b (#BMfc5M±») £ ffl v> T<fr o 

fxofc 0 ifi|ia^:jS(462 < C-C, 60^Wtro/c o 
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[0 0 2 9] 

if-^A^DY^( F»ifcT?10$frffl»«fe8L #fl.«U8«*LTtt£U «Btfc (01-3 

A17 p 9^-*5J:U f Alat^7>f^-^ov>-COiii!lilS*«r* 
[0 0 3 1] 



ffi|E# 2004-3104669 



» 



2003-349772 



8/ 



1^1] 









ai r 


Alat 7" 7>f**- 


Alicyclobacillus cycloheptanicus IF015310 


+ 


— | 


Alicyclobacillus acidocaldarius JCM5260 


+ 


— j 


Alicyclobacillus acidocaldarius ID313-1 


+ 


— 


Alicyclobacillus acidocaldarius ID313-3 


+ 


— 


Alicyclobacillus acidoterrestris DSM2498 


+ 




Alinyr.lohacillus acidoterrestris ID313-2 


+ 


4- 


Alicyclobacillus acidoterrestris ID313-4 


+ 


+ 


Alicyclobacillus acidoterrestris ID331-1 


+ 


+ 


Bacillus coagulans AHU1366 


— 


— 


Bacillus coagulans AHU1367 


— 


— 


Bacillus coagulans ID237 






Bacillus licheniforrais AHU1371 






Bacillus licheniformis ID351-4 






Bacillus polymyxa IAM1189 






Paenibacillus polymyxa ID322-1 







NBRC: Biological Resource Center, Biotechnology Center, National Institute of 

Technology and Evaluation, Tsukuba, Japan 

JCM: Japan Collection of Microorganisms, Saitama, Japan 

AHU: Faculty of Agriculture, Hokkaido University, Japan 

I AM: I AM Culture Colletion, Institute of Molecular and Cellular Biosciences, The 
University of Tokyo, Japan 

DSM: German Collection of Microorganisms and Cell Cultures, Germany 
ID: ^yHtW—frftmfo. 



[0 0 3 2] 
[0 0 3 3] 
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mmm 2 ) mn-^ g> an. l £ m^oM 

• 0 1%, TOtex* V7' > : 0.2JU : 1.5%. pH4.0) *K 45 e CTr> 2 ~ 5 B0Q 
[0 0 3 4] 

(»&*#*f k t * sue) _ ^ ^ , , n 

^««cfl5R|j£ttl6SrDNAoa^?-«l«f^J: *)^T^^o 3(E»« 1 K7PiL^«fet», f/AD 
NA*WttLfcfc, MicroSeq 500 16SrDNA *v Y (7 7? 4 K • 'U tv^AttS) * 
fflv>T. a-*«c©rajfe*trofco 
[0 0 3 51 
1^2] 



WW 


Al 7' 747- 


Mat 7* 74?~ 


PJ&fe* 


No. 1 


+ 


+ 


A. acidoterrestris 


No. 2 


+ 


+ 


A. acidoterrestris 


No. 3 


+ 




A. acidocaldarius 


No. 4 


+ 




A. acidocaldarius 


No. 5 


+ 


+ 


A. acidoterrestris 


No. 6 


+ 




A. acidocaldarius 


No. 7 


+ 




A. acidocaldarius 


No. 8 


+ 




A. acidocaldarius 


No. 9 


+ 




A. acidocaldarius 



Si- -5 - : *IMB*-f 



[0 0 3 6] _ _ „ 

&< — ®:LTi3 *K r'Jt'f • T V* > V;*ttfcRIJfe£*ufcNo.lfls 

„ No. 2#i*3 J: tfNo.SflcO* V>T, Mat 7^7 >f «t S *tLfe 0 

[0 0 3 7] 

Micvclobacillus acidoterrestris DSM2498*^tn L/c rtT^iftil 1 ; > ^*«-«fc«- 1 ml ( 
lOcfu/ml) *> 30mlOYSG«t#l&»fcfi#L, 45TCT 4 ~24P#FTO*ig#L*: 
) o 

[0 0 3 8] 

***l*|jg^*»t*YSG**t&1.0ml*12.000rpm"X?5fi-IWa'6L, tt#*@]JKLfco ffl 
#*200AilOTE^y7T- (10mM h 'J ^SK, O.lmM EDTA. pH8.0) K»»Lfe^ » 
^iLTffttftiiUfc. ^j#-L7tm#*100^1ODNAaffi^PrepMan (ffitt) Ultra ( 
TT^W K • ;Ut'>XfAttll) fc»»U 99 < CT?15^raiJn»Sb^^ 12,000rpm 

±eo^!^ofP»tfcDNA*«[^> 1 /i 1*. Alat^9-f T-*fflv^Tfltfe?-Ji«* 

ttiSE# 2004-3104669 
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o 

[0 0 4 0] 

[0 0 4 1] 
[^3] 







iilg^l^ra (hr) 




0 


4 


8 


16 


24 


Mat 








+ 


+ 


£0$C (cfu/ml) 


0.3 


<10 


40 


lxlO 4 


6x10 5 



: YSG *38£ttre 3 H IB (45*C) #*UT»lje (cfu/ml) 



[0 0 4 2] 

£3 KTFLtz X } fc, -BfrgKOif M^**^ 7 *ftfT\ 1 cfu/mUJlT (YSG 

%. i^mmmx\t\m^) . lamps Bwa^fctafcfHifc^ ^m^afe^- 

[0 0 4 3] . 

r»HMft0»tt*«-tt3tfeJ (**Hft3?*U 3J!^\ No. 535. 4-12. 2003) KXtllZ 

£ -e o ism £ *M & i £ *^Ttl * o tzo 

[0 0 4 4] 

(»W4) S^^^MM (RMDS-SPS ) -Cffig-LfcTKPllfegl) 

«iftrt»=»*-r*ATP*3WfflLr, «^**»afc««-r*;fc*«>Mfc l-crmds-sps 

[0 0 4 5] 

Alicvclobacillus acidoterrestris D5M2498*:«Jn LtzMmM V > =f#tf-£fcft 1 ml ( 
lOcfu/ml) *>'/y?'/7^^-taaU, *tH«Lfc^>r9>7-f^^-*YS 
G^ttttfctt*, 45TCTN 5~8lW£«L*: (JM««*) . RMDS-SPS^S* 
fflv^-C^ttS 7 W -asfi[S:«lW U 2 // ltf>DNA»ffli£PrepMan (%* 

) Ultra (T^'fK-^t^fAttJl) 7 * 9 - 99rrn5^»Sy& 
IU DNAttffifcfrofco *©7-f /W*-fcAlat:/?>f v- fcffl CLAMPS'?, 3tfc^Jt 
«B*frofc 0 LAMP&K£*«{5?-iii|>I*3J:a f > *M»©*m»i*»« 1 fcPMIfcL-Ctr 

[0 0 4 6] 
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mmftm (hr) 


0 




8 




X 


o 


o 



O : A. acidoterrestris t^fe X : A. acidoterrestris tn^X'^-f 

m4K^Vrz£7K, &mm$L®tk&mW (RMDS-SPS) t®.&*tZZt\,z± <K &I$M 
OJtTOtt'MT 3 TV^M *n/t*-?* • 7f KfW h Alaf/^-f 

^-q 0 4 g-] — — ^— 

[0 0 4 9] „ 
[0 0 5 0] 

[Ull] A1^7^^-^i^^a^^^*^o^^ : Sr7^i-m^iftllV'->M 
• v-*- V->Bc : Bacillus coagulans ID237V->Pp I Paenibacillus polymyxa 
ID322-11^-^B1 : Bacillus licheniformis ID354-1 V- >Aat : Alicyclobacillus 
acidoterrestris DSM2498V- ^Ac I Alicyclobacillus cycloheptanicus NBRC15310 
V— >kac : Alicyclobacillus acidocaldarius JCM5260 

[ii 2 ] Aiaty? -f v- \z x zmumttmrnzft o Jttt*«:7p-r**CaaftH V- > 

M • -^-^-i^-yAc : Alicyclobacillus cycloheptanicus NBRC15310V- >Aacl : 
Alicyclobacillus acidocaldarius JCM5260V- >Aac2 : Alicyclobacillus acidocal 
darius ID313-1 V- >Aac3 : Alicyclobacillus acidocaldarius ID313-3 U- >Aatl 

: Alicyclobacillus cycloheptanicus NBRC1 5310 V - >Aat2 : Alicyclobacillus aci 
docaldarius JCM52601"- >Aat3 : Alicyclobacillus acidoterrestris ID313-4V- 

>Aat4 I Alicyclobacillus acidoterrestris ID331-1 

[HI 3 ] rAlat:/? 4 *?—\tZ X *ig«»jUtfiS^Ji«*ff o fctt***-*-«**«lHI 
ls~->Pw : Alicyclobacillus mali IAM14936 1/ - >Ap : Alicyclobacillus pomorum I 
AM14988V->Aap : Alicyclobacillus acidiphilus IAM14883 V - VAat : Alicycloba 
cillus acidoterrestris DSM24981^- > Ac : Alicyclobacillus cycloheptanicus NBR 
C15310V->Aac : Alicyclobacillus acidocaldarius JCM5260W- >Aac : Alicyclob 
acillus acidocaldarius JCM5260 
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SEQUENCE LISTING 

<110> Sapporo Breweries Ltd. and Eiken Chemical Co. Ltd. 

<120> Primers for detection of Alicyclobacillus strain 

<130> JP03-1476SB 

<160> 14 

<170> Patentln version 3.1 

<210> 1 



<211> 40 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 1 n 
ttgggtttcc ttcggcactg agataccctg gtagtccacg 4U 



<210> 2 

<211> 39 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 2 qq 
ataagcactc cgcctgggga gcccccgtca attcctttg Jy 



<210> 3 

<211> 19 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 3 

gtggggagca aacaggatt 



<210> 4 
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<211> 19 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 4 

acatgctcca ctgcttgtg 



<210> 5 

<211> 40 

<212> DNA 

<2T3> Artificial sequeiicir 



<220> 

<223> primer 
<400> 5 

acaaggagct ttccactctc caagaaggcc ttcgggttgt 4U 



<210> 6 

<211> 40 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 6 

tgagacggta ccgagtgagg acgcttgccc cctacgtatt 4U 



<210> 7 

<211> 17 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 7 

caagcctgac ggagcaa 



<210> 8 
<211> 18 
<212> DNA 
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<213> Artificial sequence 
<220> 

<223> primer 
<400> 8 

cccagtgatt ccggacaa 



<210> 9 

<211> 43 

<212> DNA 

<213> Artificial sequence 



18 



-<220> — — 

<223> primer 

<400> 9 

aacacaagta gatgcctacc cgcaatctgc ctttcagact gga 4d 



<210> 10 

<211> 43 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 10 

ttgaaagatg caactgcatc gctccgttac ctcaccaact age 4d 



<210> 11 

<211> 19 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> primer 

<400> 11 

eggaegggtg agtaacacg 



<210> 12 

<211> 18 

<212> DNA 

<213> Artificial sequence 
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<220> 

<223> primer 
<400> 12 

tacgcatcgt cgccttgg 



<210> 13 

<211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Primer 



18 



<400> 13 

attagcaccc gtttccgagt 



<210> 14 

<211> 1514 

<212> DNA 

<213> alicyclobacillus 



20 



60 
120 
180 



<400> 14 

agagtttgat cctggctcag gacgaacgct ggcggcgtgc ctaatacatg caagtcgagc 

gagcccttcg gggctagcgg cggacgggtg agtaacacgt gggcaatctg cctttcagac 

tggaataaca ctcggaaacg ggtgctaatg ccggataata cacgggtagg catctacttg 

tgttgaaaga tgcaactgca tcgctgagag aggagcccgc ggcgcattag ctagttggtg 240 

aggtaacggc tcaccaaggc gacgatgcgt agccgacctg agagggtgac cggccacact 300 

gggactgaga cacggcccag actcctacgg gaggcagcag tagggaatct tccgcaatgg 360 

gcgcaagcct gacggagcaa cgccgcgtga gcgaagaagg ccttcgggtt gtaaagctct 420 

gttgctcggg gagagcgaca aggagagtgg aaagctcctt gtgagacggt accgagtgag 480 

gaagccccgg ctaactacgt gccagcagcc gcggtaatac gtagggggca agcgttgtcc 540 

ggaatcactg ggcgtaaagc gtgcgtaggc ggttgtgtaa gtctgaagtg aaagtccaag 

gctcaacctt gggattgctt tggaaactgc atgacttgag tgctggagag gcaaggggaa 

ttccacgtgt agcggtgaaa tgcgtagata tgtggaggaa taccagtggc gaaggcgcct 

tgctggacag tgactgacgc tgaggcacga aagcgtgggg agcaaacagg attagatacc 780 

ffifE# 2004-3104669 



600 
660 
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ctggtagtcc acgccgtaaa cgatgagtgc taggtgttgg ggggacacac cccagtgccg 840 

aaggaaaccc aataagcact ccgcctgggg agtacggtcg caagactgaa actcaaagga 900 

attgacgggg gcccgcacaa gcagtggagc atgtggttta attcgaagca acgcgaagaa 960 

ccttaccagg gcttgacatc cctctgaccg gtgcagagat gtaccttccc ttcggggcag 1020 

aggagacagg tggtgcatgg ttgtcgtcag ctcgtgtcgt gagatgttgg gttaagtccc 1080 

gcaacgagcg caacccttga tctgtgttac cagcacgtag aggtggggac tcacaggtga 1140 

ctgccggcgt aagtcggagg aaggcgggga tgacgtcaaa tcatcatgcc ctttatgtcc 1200 



tgggctacac acgtgctaca atgggcggta caacgggaag cgaagccgcg aggtggagca 1260 

aaacctaaaa agccgttcgt agttcggatt gcaggctgca actcgcctgc atgaagccgg 1320 

aattgctagt aatcgcggat cagcatgccg cggtgaatcc gttcccgggc cttgtacaca 1380 

ccgcccgtca caccacgaga gtcggcaaca cccgaagtcg gtgaggtaac cgttatggag 1440 

ccagccgccg aaggtggggt tgatgattgg ggtgaagtcg taacaaggta gccgtatcgg 1500 

1514 

aaggtgcggt tgga 
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[Hi] 



M Be Pp B1 Aat Ac Aac 
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[B3] 



Am Ap Aap Ah Aat Ac Aac 
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